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Abstract: Children with attention deficit hyperactivity disorder (ADHD) are at 
significant risk for a variety of comorbid conditions, including social skills def-
icits. Although interventions addressing various aspects of social difficulties 
with these children have been developed, few researchers have integrated new 
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technology with existing so cial skills intervention literature and investigated 
such approaches empirically. The purpose of this study was to investigate the 
effectiveness of a computer-mediated social skills training program for children 
diagnosed with ADHD. The program pre sented specific social skill sequences 
to four children with ADHD in a variety of computer–facilitated formats with 
video peer modeling, social problem–solving, and reinforcement components. 
Participants’ abilities to demonstrate specific so cial problem–solving skills ef-
fectively in a behavioral analogue environment were evaluated. The study used 
a multiple-probe variation of the multiple-baseline de sign (MBD) across partic-
ipants. All participants demonstrated improvements in ability to demonstrate 
effective social problem–solving skills in analogue role–play assessments with 
live peers. Follow–up data at 3 and 6 week intervals indicated that participants 
maintained their gains over time. 
Att ention–defi cit/hyperactivity disorder (ADHD) is a complex and 
chronic disorder aff ecting 3 to 5% of school–aged children (Amer-
ican Psychiatric Association, 1994). ADHD is believed to originate in 
early childhood (Barkley, Fischer, Newby, & Breen, 1988), deemed to 
be chronic throughout childhood and adolescence (Klein & Manuzza, 
1991), and oft en associated with comorbid conditions such as oppo-
sitional–defi ant disorder, learning disabilities, conduct disorder, aca-
demic underachievement, and social skills defi cits (Barkley, 1998). 
The social diffi  culties of children with ADHD are well established 
and clearly linked to key symptoms of the disorder (e.g., DuPaul, 
McGoey, Eckert, & VanBrakle, 2001; Hoza, Owens, & Pelham, 1999; 
Sheridan, 1998). Children with ADHD/I (predominantly inatt entive) 
are more so cially withdrawn (Edelbrock, Costello, & Kessler, 1984), 
more likely to demonstrate defi cits in sustaining att ention (Barkley, 
1990), and oft en dis play symptoms of anxiety and depression (Lahey, 
Schaughency, Hynd, Carlson, & Nieves, 1987). Diagnostic features for 
ADHD/HI (predomi nantly hyperactive/impulsive) and ADHD/COM 
(combined) subtypes include impulsivity, aggression, overactivity, 
noncompliance, and anti social tendencies. Behaviors associated with 
either of these subtypes can directly or indirectly interfere with daily 
opportunities for prosocial inter actions and, over time inhibit the de-
velopment of meaningful relation ships with others (Sheridan, 1995a) 
and lead to active social rejection ex periences (Barkley, 1998). Addi-
tionally, children with ADHD frequently exhibit less positive social 
behaviors, initiate fewer positive peer interac tions, experience lower 
rates of peer reinforcement, and demonstrate fewer cooperative social 
behaviors (Elliott  & Gresham, 1993). Indeed, the social performanceof-
childrenwithADHDinkey areassuchassocialen try skills, problem–solv-
ing skills, and observance of participatory and conversational rules is 
Computer–facilitated, Interactive Social Skills Training for Boys with ADHD  199
regarded as highly problematic (DuPaul & Stoner, 2003) and oft en pre-
cedes serious problems during adolescence and adulthood (Rubin, Bu-
kowski, & Parker, 1998). 
INTERVENTIONS FOR CHILDREN WITH ADHD 
Over the past two decades, it has been demonstrated that no single 
inter vention for children with ADHD is eff ective, due to the myriad 
symptoms associated with the disorder (Muscott  & Guilford, 1994). In 
fact, the cre ation of a “prosthetic environment” using multiple inter-
ventions across multiple sett ings over longer time durations may be 
necessary for many children with the disorder (Barkley, 1998). While 
the singular impact of stimulant medication in treating symptoms of 
ADHD is strong (Greene & Ablon, 2001), intervention is most eff ective 
when pharmacological treat ment is paired with psychosocial, behav-
ioral, and cognitive behavioral treatment strategies (Hoza, 2001; Pel-
ham & Gnagy, 1999). This may be particularly true for children with 
ADHD and social skills diffi  culties (Anastopoulos, DuPaul, & Barkley, 
1991; MTA Cooperative Group, 1999; Sheridan, Dee, Morgan, McCor-
mick, & Walker, 1996; Wells et al., 2000). Since the use of multimodal 
strategies represents the optimal treatment package when treating chil-
dren with ADHD, the need for a wide range of adjunctive treatments 
to address symptom severity and the presence of specifi c behavioral 
diffi  culties, including social performance diffi  culties, across a range of 
sett ings and situations is apparent. 
Consequently, the empirical validation of a variety of behavior or 
cog nitive–behavior based treatment strategies to address social skill 
needs for students with ADHD is vital. A thorough review of research 
investi gating the full range of these strategies is beyond the scope of 
this article. Interested readers are referred to Elliott , Gresham, and 
Heff er (1987); Sheridan and Walker (1999); and others. However, the 
limited empirical support for social skills interventions with this pop-
ulation has been a source of concern for many school psychologists, 
particularly when chil dren with ADHD and social skills defi cits are 
asked to demonstrate or generalize skills to other sett ings (DuPaul & 
Stoner, 2003). 
APPROACHES TO SOCIAL SKILLS INTERVENTION 
Practitioners working with children having social skills defi cits and 
ADHD have relied on a variety of cognitive behavioral and behavioral 
intervention techniques, including modeling, behavioral rehearsal, re-
inforced practice, peer coaching, and direct instruction (DuPaul & 
Stoner, 2003). Oft en, these interventions are proscribed in a group for-
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mat, with students exhibiting similar characteristics meeting together 
with a psychologist for a specifi ed duration of time. 
Group–facilitated Social Skills Training 
The interactive and performance aspects of social skills defi cits and 
the fact that they regularly occur in a group context initially appeared 
well suited to group–facilitated approaches. However, recent evidence 
sug gests that the current practice of grouping children for the purpose 
of teaching and practicing social skills may lead to unanticipated out-
comes such as unintended changes in att itude toward antisocial behav-
ior, identifi cation with deviant peers, and assimilation of deviant val-
ues (Ang & Hughes, 2002; Arnold & Hughes, 1999; Dishion, McCord, 
& Poulin, 1999). In fact, when peer aggregations in a group format are 
used to deliver interventions for at–risk youth, such practices “. . . may 
make shopping for a deviant interpersonal environment much easier” 
(Arnold & Hughes, 1999, p.110). 
Group–facilitated social skills instruction has also served as an 
impor tant aspect of strategies to promote generalization. The impor-
tance of generalizing newly acquired social skills has created interest 
in more comprehensive interventions that incorporate various levels 
of training (individual, group, class, school–wide), more systematic in-
volvement of parents and teachers, homework assignments, and use 
of booster sessions and other enhancements to off set any negative ef-
fects of grouping these children and produce maximum gains across 
sett ings. Social skills inter ventions also frequently include a problem–
solving component to pro mote generalization to other sett ings (Sheri-
dan, 1995b). Some approaches have also att empted to teach and sup-
port specifi c social skills using im bedded instruction and positive 
behavior plans to teach and reinforce skills in naturally occurring con-
texts (Sheridan, Hungelmann, & Maughn, 1999; Sugai & Lewis, 1996). 
For example, the Tough Kid Social Skills Program (Sheridan, 1995a; Sher-
idan et al., 1996) provides such a comprehensive treatment modality. 
Initial results of group–based inter ventions, which included didac-
tic training in conversation skills, problemsolving, and anger/impulse 
control strategies, have in fact pro duced impressive gains in the ses-
sions themselves, but generalization to other sett ings and situations 
continues to be problematic (Gresham, 2002). 
Computer–mediated Social Skills Training 
Along with traditional strategies for social skills assessment and instruc-
tion, novel techniques are also emerging, including the use of com-
puter technology and the integration of video and computer–based so-
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cial sim ulations with instructional content (Muscott  & Guilford, 1994; 
Smokowski, 2003). The potential advantages are numerous. Computer 
programs can present stimulus events using video content that main-
tains close fi delity with the actual phenomenon of social interaction. 
The content of these stimuli can be constructed to refl ect actual social 
interac tions (Irvin & Walker, 1994), and a computer simulation can be 
sus pended at any point and for any length of time to deliver relevant 
instruction during the practice activity (Kass, Burke, Blevis, & William-
son, 1994). Computer–facilitated social skills intervention can also opti-
mize available resources and more importantly, avoid potential nega-
tive eff ects of group treatment (Arnold & Hughes, 1999; Dishion et al., 
1999) through individual instruction. 
Several studies provide initial support for the use of interactive 
video–based interventions to address social skills problems. For ex-
ample, earlyworkbyWalker, Irvin, andothers describes foundational 
develop ment, application, and evaluation of technology-supported as-
sessment of social skills for children (Irvin & Walker, 1994; Matt hys, Cu-
perus, & Van Engeland, 1999); and later studies by Margalit and others 
addressed the integration of computer–facilitated technology and so-
cial skills training for children with behavioral and learning disabilities 
(Margalit, 1995a), mild intellectual disabilities (Margalit, 1995b; Mar-
galit & Weisel, 1990) and children with ADHD (Carroll, Bain, & Hough-
ton, 1994). Empirical support for the use of technology-supported so-
cial skills interventions in a more interactive format was provided by 
Carroll et al. (1994) who inves tigated the use of video–based vignett es 
of classroom social behavior to improve att ention and comprehension 
of social behaviors for children with att ention disorders (ADHD). Vi-
gnett es of classroom–based social situations were shown to 72 children 
(aged 10–13) with ADHD followed by videotaped responses portray-
ing positive (appropriate), neutral, and negative (inappropriate) behav-
iors from students. Findings indicated that students had higher levels 
of att ention and comprehension when they could control their choice 
selection across potential responses and the presentation included pos-
itive (appropriate) and negative (inappro priate) models. Importantly, 
the purpose of this study focused primarily on the instructional eff ec-
tiveness of the technology, not the impact of a specifi c curricula or gen-
eralized behavioral outcomes. These early empir ical fi ndings suggest 
strong promise for technology-supported applica tions to teach appro-
priate social skills to at–risk populations and to improve generalization 
of social skills from a training context to actual social situations. 
While there is a counter–intuitive notion that social skills can be 
taught, practiced, and reinforced eff ectively in essentially a nonsocial 
context (i.e., interacting with a computer), the use of technology-sup-
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ported social skills instruction may be a viable, but as yet untested, ad-
junct and alternative to more traditional approaches. Issues regard-
ing generalization of social skills acquired using these interventions 
to natu ral environments is a concern that has yet to be resolved com-
pletely (Holsbrink–Engels, 1997; Smokowski, 2003). 
PURPOSE OF THE PRESENT STUDY 
Given the short-and long–term negative consequences of poor social 
in teraction skills for many children with ADHD, evidence–based inter-
ventions for social skills training are needed. Although traditional 
group–based interventions have demonstrated some success in improv-
ing children’s social skills and appear to be a preferred intervention 
mo dality, caution is the rule when grouping children for social skill 
interventions. Given previous eff orts and potential advantages associ-
ated with multimodal treatment strategies and technology–based inter-
ventions for children with ADHD, the marriage of social skills training 
activities with an interactive, computer–facilitated training environ-
ment is a logical step in the evolution of social skills training. 
Using an evidence–based social skills intervention linked to a com-
puter–facilitated learning environment, the present study evaluated 
treatment eff ects of an interactive, computer/multimedia-based social 
skills training program developed for children with ADHD. 
Eff ectiveness of the program was determined by the ability of chil-
dren diagnosed with ADHD to (a) learn specifi c social problem–solv-
ing skills using an interactive (nonlinear), computer–facilitated train-
ing program, and (b) generalize the use of these skills to both virtual 
(video/com puter–facilitated) and analogue (in vivo behavioral role–
play) environ ments. Outcomes were determined by the acquisition of 
social prob lem–solving skills knowledge demonstrated during behav-
ioral analogue assessments (in vivo role plays) during treatment and 
at 3 and 6 weeks follow–up. Parent and participant ratings of treat-
ment eff ec tiveness and treatment acceptability were also used to ad-
dress levels of consumer satisfaction. 
METHOD 
Participants 
Participants were recruited from two local school districts and con-
sisted of four males enrolled in Grades 4 through 7, ranging in age 
from 10 to 13. Three participants were Caucasian while one partici-
pant was biracial (African American/Caucasian). All participants had 
received support from a school psychologist during the previous year 
Computer–facilitated, Interactive Social Skills Training for Boys with ADHD  203
(e.g., consultation with teacher, behavior tracking, behavior support 
plans). Each partici pant met the following criteria: (a) a primary DSM 
III–R diagnosis of Att ention-Defi cit/Hyperactivity Disorder (ADHD) 
or a primary DSM–IV diagnosis of Att ention-Defi cit Disorder: Pre-
dominantly Hyperac tive/Impulsive Type (ADD/HI) or Att ention-Def-
icit Disorder: Com bined Type (ADD/COM); (b) a standard (T) score of 
67 or higher on the Conners’ Parent Rating Scale (Conners, 1987); (c) 
a standard score of 85 or lower on the Social Skills Rating Scale: Par-
ent and/or Teacher Form (Gresham & Elliott , 1990); and (d) not cur-
rently participating in treat ment specifi cally targeting the acquisition 
or generalization of social skills. Licensed psychologists or child psy-
chiatrists at local clinics or mental health facilities evaluated all partic-
ipants. Diagnostic methods used by these professionals included de-
velopmental histories, clinical interviews (parent and child), review 
of prior records (psychoeducational, educational, and mental health), 
and behavioral rating scales (e.g., Conners’ Rating Scales, Child Behav-
ior Checklist). Consistent with their diagnosis, each participant dem-
onstrated less than a 50% mastery of targeted social problem–solving 
skills as assessed through direct observations during the initial ana-
logue role–play sce narios. All children appeared to have average intel-
ligence based on pre vious assessments, and no children with known 
cognitive delays were included. Initially, six participants were referred 
for participation in the study, but two students were disqualifi ed for 
participation due to age and an inability to participate in all scheduled 
sessions. Participant 2 was the only student currently using stimulant 
medication to address symptoms of ADHD. A summary of participant 
characteristics is presented in Table 1. 
The computer–facilitated, interactive social skills training and ana-
logue role–play observations were completed at two clinic sett ings 
(one university–based psychoeducational clinic, and one private, non-
profi t outpatient agency for young children and their families) in a 
large west ern U.S. city. All experimental procedures were conducted 
during the late spring and summer months, when school was not in 
session. Two sites were used to facilitate ease of access for participants. 
Each location was similar in terms of physical facilities. The same com-
puter and head phones were used at each location. Each room was 
equipped with a one–way observational mirror, audio and video re-
cording equipment (i.e., nonintrusive video camera and microphone), 
a desk and chair, and a desktop computer. All computer–facilitated ac-
tivities utilized headphones to present uninterrupted audio content to 
participants. 
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Independent Variable 
An interactive computer–facilitated social skills training program de-
veloped by the fi rst author using direct instruction with a feedback 
com ponent served as the independent variable in this study. The so-
cial skills training content was based on a published curriculum (The 
Tough Kid So cial Skills Book; Sheridan, 1995a). Training was conducted 
two times per week over a 6–week period with each session lasting 
approximately 50 minutes. A general problem–solving strategy was 
taught and general ized across three subskills (i.e., Accepting No, Solv-
ing Arguments, Us ing Self–Control) deemed problematic for children 
with ADHD (Guevremont, 1990; Sheridan, 1998). All computer–facili-
tated instruc tion was delivered by a videotaped peer actor, who served 
as a “virtual assistant,” using a combination of video-and audio-for-
matt ed content viewed on a desktop computer. The videotaped peer 
actor was the same gender and approximate age as the participants. 
Salient aspects of train ing included videotaped modeling, computer–
facilitated rehearsal, feedback, prompting, and reinforcement. These 
are described more fully in the section on treatment procedures below. 
Dependent Variables 
The primary dependent variable in this study was each participant’s 
so cial problem–solving behavior exhibited during real-life, analogue 
role–playing situations using two trained confederate peers. These so-
cial problem–solving behaviors, listed and operationally defi ned in Ta-
ble 2, served as criterion objectives. Behaviors were coded by trained 
observers using videotapes of each analogue role play. Parent ratings 
provided secondary measures of participants’ social skills. 
Procedures 
Participants entered the clinic location and were initially greeted by 
a re search assistant. They proceeded to a training/observation area 
where they were given specifi c instructions based on a Baseline, Treat-
ment, or Follow–up protocol. Two confederate peers (a female, age 11 
and a male, age 12) with no diagnosed disability or psychiatric con-
dition, and who had no other contact with the participants, were re-
cruited to participate in a series of scripted analogue role plays dur-
ing Baseline, Treatment, and Follow–up phases. Each confederate peer 
was trained using verbal instruction, modeling, and behavioral re-
hearsal to ensure adherence to each analogue role–play script. During 
each phase of the study, partici pants also viewed several interactive, 
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videotaped scenarios on a com puter screen. Scenarios were assigned 
randomly to both Baseline and Follow–up conditions. The scenarios 
presented during Treatment were predetermined as the targeted sub-
skill (e.g., Accepting No) for each particular session. 
During Baseline, participants and confederates initially completed 
the analogue role plays (10 minutes) and then each participant viewed 
the series of interactive, computer–facilitated social scenarios without 
feed back (20 minutes). During the Treatment phase, participants (a) 
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com pleted computer–facilitated direct instruction activities (20 min-
utes) presented by the videotaped peer actor, (b) viewed the interac-
tive, vid eotaped social scenarios with feedback (20 minutes) on the 
same com puter, and (c) participated in a series of live, analogue role 
plays with each of the confederate peers (10 minutes). During Follow–
up, partici pants again completed the interactive, computer–facilitated 
social sce nario without feedback (20 minutes) and the analogue role 
plays (10 minutes). At the conclusion of each session, participants re-
turned to the waiting room. Reinforcement for performance during 
the computer training (if applicable) was then provided to the partic-
ipants. More specifi c information regarding each experimental condi-
tion is provided below. 
Baseline. Each baseline session included specifi c procedures to assess 
each participant’s problem–solving skills during analogue role plays. 
Baseline data were collected over four sessions. During each session, 
each participant interacted in two randomly selected role–play situa-
tions with a similar-aged peer. Aft er completing two role plays, partici-
pants viewed four to six interactive, video-based social scenarios and 
were given an opportunity to select a preferred response to each situa-
tion. Each scenario was presented with no direct skill instruction or di-
rect feedback about performance. 
Treatment. Each training session provided instruction on various so-
cial skills and their components and multiple opportunities for the par-
ticipant to view and respond to video scenarios illustrating a variety 
of social interactions requiring an application of those skills. Each of 
the six 50–minute training sessions included a brief introduction to the 
com puter program, and the social skills training package. The train-
ing pack age required each participant to view a videotaped peer ac-
tor who dem onstrated specifi c problem–solving strategies and skill 
components. Instruction on these topics closely followed approaches 
outlined in The Tough Kid Social Skills Book (Sheridan, 1995a) and is de-
tailed further be low. Each strategy was then reviewed using compo-
nents of an animated classroom environment (e.g., chalk and chalk-
board, narrated voice–over, television). The sequence was replicated 
across each prob lem–solving subskill (i.e., Solving Arguments, Using 
Self–Control, and Accepting No) so that each skill was presented two 
times during the treatment phase (Sheridan & Walker, 1999; Sheridan, 
Hungelmann, & Maughn, 1999). 
Modeling. Each participant viewed the videotaped peer actor who 
provided direct instruction and modeled the use of the targeted prob-
lem–solving subskills. Specifi cally, the videotaped peer actor identifi ed 
numerous social situations that would require the use of the targeted 
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subskill and then demonstrated the use of the skill through verbaliza-
tion of the subskill steps and appropriate behavioral responses. Visual 
examples were reinforced by a computer–generated blackboard that 
reviewed each presented skill and subskill. 
Video scenarios. Participants then viewed a series of interactive sce-
narios that presented “real-world” video content depicting social situa-
tions that required the participant to select one of several response op-
tions. Each scenario used natural sett ings (e.g., classroom, playground) 
and age-appropriate peers. The situations were multistage, re sponse–
driven scenarios refl ecting realistic events requiring a skill (e.g., Ac-
cepting No) and consequences to each participant’s responses. Thus, 
depending on the specifi c response, alternative consequences were 
de picted that required subsequent behavioral choices and decision-
making to further negotiate the interaction. During this specifi c com-
ponent, the computer program provided no instruction or assistance, 
only opportunities to view the scenario and indicate a specifi c choice. 
Feedback and reinforcement. Participant responses during these video 
scenarios produced computer–generated feedback regarding skill use, 
provided prompts for appropriate response choices, and administered 
reinforcement. Immediate feedback was provided via a point monitor-
ing system for each time the student identifi ed and selected a response. 
Each of the participant’s forced–choice responses was scored based on 
a rank–order value determined by expert reviewers. Decisions indi-
cating appropriate understanding and use of the targeted social skills 
during the program received higher point totals. The system moni-
tored earned points throughout each stage, and the total score was dis-
played at the end of each training session. Once participants had com-
pleted each of the social skills training sessions, they were given the 
opportunity to exchange the earned points for a reinforcer. 
Follow–up. Follow–up data using both the analogue role–play assess-
ments and completion of the interactive, computer–facilitated social 
sce narios were collected at 3 and 6 weeks post–intervention for each 
stu dent. Specifi cally, each participant returned to the site of the study 
to participate in a series of analogue role plays using the same con-
federate peers. They also viewed a selection of interactive, computer–
facilitated scenarios presented during the fi rst and second sessions of 
the Baseline phase. No prompting, direct skill training, or feedback oc-
curred during this time. 
Assessment Methods and Procedures 
A multimethod, multisource assessment methodology was used and in-
cluded assessment of participants’ behaviors in analogue sett ings and 
behavioral ratings of social skills. 
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Social behaviors in analogue sett ings. Direct observations of social skills 
demonstrated by each participant during analogue role plays were 
conducted two times per session during Baseline (four sessions), Treat-
ment (six sessions), and Follow–up (two sessions). The analogue role 
plays preceded computer–facilitated training during Baseline and im-
mediately followed computer–facilitated training during the interven-
tion and Follow–up phases. The seven identifi ed subskills of prob-
lem solving (see Table 2) were assessed via videotaped observations of 
the participants’ behavior during structured role–play scenarios with 
a peer confederate. Raters used the Social Skills Behavioral Check-
list: Ana logue Observations Form (Sheridan, 1993), which is a direct 
observa tional method designed to measure discrete components of so-
cial skills (i.e., social problem solving) as they occur in an analogue, 
role–play en vironment (Sheridan et al., 1996). Two raters (one un-
dergraduate stu dent studying psychology and one graduate student 
studying school psychology) were trained to mastery by the fi rst au-
thor to identify each of the problem solving substeps presented in Ta-
ble 2. Raters then viewed sample videotapes of social interactions and 
rated the presence of the problem solving substeps until they achieved 
85% or higher agreement. 
Raters indicated the occurrence or nonoccurrence of the seven sub-
skills as demonstrated by the participants during each of the ana-
logue sessions (Sheridan et al., 1996). The total percentage of skill com-
ponents demonstrated during each role play was determined and 
re ported. Interrater reliability was computed across two independent 
raters blind to experimental conditions using both a percent agree-
ment formula (i.e., number of agreements divided by the number of 
agree ments and disagreements, multiplied by 100) and the kappa sta-
tistic on 33% of the analogue role plays (randomized across partici-
pants and conditions). 
Ratings of social behavior. The Social Skills Rating System (SSRS; 
Gresham & Elliott , 1990) is a multisource, multidimensional rating scale 
system that was administered to participants and their parents prior to 
and following the study. All scales (i.e., Social Skills and Problem Behav-
iors) have a mean of 100 and a standard deviation of 15 with higher 
scores indicating greater levels of social competence and lower scores 
associated with defi ciencies. The parent and student forms of the SSRS 
contain 38 and 34 items, respectively. Factor analysis has revealed three 
common factors: Cooperation, Assertive Behavior, and Self–Control. In 
addition, the parent form (SSRS–P) has the factor of Responsibility and 
the student form (SSRS–S) has the factor of Empathy. The SSRS was se-
lected for use in this study due to its high test–retest reliability for the 
parent form (r = .87) and adequate test–retest reliability for the student 
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form (r = .68). It has been used extensively in social skills research and is 
believed to be sensitive to treatment eff ects (Sheridan et al., 1996). 
Social validity. Social validity is an awareness and concern for the clin-
ical meaningfulness and applied importance of behavior change (Ka-
zdin, 1977). Two forms of social validity were assessed in this study: 
treatment acceptability and subjective evaluation of eff ectiveness. To 
determine treatment acceptability, each participant’s parent completed 
the Behavior Intervention Rating Scale (BIRS; Von Brock & Elliott , 
1987) to assess perceptions of the acceptability of the social skills inter-
vention. The BIRS is a 24–item scale that utilizes a 6–point Likert scale 
that indi cates the degree to which the respondent agrees or disagrees 
with the presented statements. Individual scores on this measure can 
range from 24 to 144. The BIRS was selected because of its documented 
internal con sistency (Von Brock & Elliott , 1987) and factorial validity 
(Elliott  & Treuting, 1991). The three factors supported by factor analy-
sis include acceptability (15 items), eff ectiveness (6 items), and time to 
eff ectiveness (2 items). For a review of the psychometric properties of 
the BIRS, the in terested reader is referred to Finn and Sladeczek (2001). 
As suggested by Gresham (1986), individuals in the child’s environ-
ment can assess social validity through subjective evaluation of target 
behavior change. The BIRS is commonly used to provide this evalua-
tion of a given interven tion. For this study, the eight questions com-
bined from the “eff ective ness” and “time to eff ectiveness” factors on 
the BIRS were used to assess the perceived eff ectiveness of the com-
puter–facilitated social skills intervention program and to assess the 
degree to which the intervention was associated with meaningful 
changes in their child’s social behavior. 
To assess students’ acceptability of the intervention, each participant 
completed the Child Intervention Rating Profi le (CIRP; Witt  & Elliott , 
1985). The CIRP is a seven–item questionnaire that was used to eval-
uate each participant’s perception of the acceptability of the interven-
tion pro cedures. The CIRP utilizes a 7–point Likert scale to assess the 
degree to which the intervention was acceptable and fair and to deter-
mine if any side eff ects were present. Although limited psychometric 
support is available (Finn & Sladeczek, 2001), this scale was selected be-
cause of its use in clinical sett ings and its reported eff ectiveness in con-
veying chil dren’s acceptability of treatments (Witt  & Elliott , 1985). Items 
from the CIRP were slightly modifi ed to refer specifi cally to the current 
study and to replace the 7–point scale format with a 5–point scale. 
Experimental Design 
A multiple probe variation of the multiple-baseline design (MBD) 
across participants was used. Three series (one participant in each of 
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the fi rst two series and two paired in the third) were included. Instruc-
tion of so cial problem–solving skills was implemented in a staggered 
fashion across the three series. Follow–up data were collected at three 
and six weeks post–intervention for each participant. 
Data collected through direct observation procedures were analyzed 
both within and across participants. Visual analysis procedures and ef-
fect size measures were utilized to evaluate treatment eff ects. In addi-
tion, data collected from treatment acceptability and social validity 
mea sures reported descriptively. Eff ect sizes for each participant were 
computed based on established statistical procedures to evaluate and 
quantify the intervention’s overall eff ectiveness (Busk & Serlin, 1992). 
Separate eff ect sizes were calculated for each participant by dividing 
the diff erence between Baseline and Treatment phase means by the 
Baseline standard deviation (Glass, 1976). According to Forness, Ka-
vale, Blum, and Lloyd (1997), an eff ect size is considered “potentially 
signifi cant” at .40 and “compelling” when it reaches a value of .60 or 
greater. 
RESULTS 
Behavioral Demonstration of Social Problem–solving Skills 
A summary of the mean percentage of problem–solving skill compo-
nents and standard deviations across participants and phases is pre-
sented in Table 3. Figure 1 illustrates participants’ individual data se-
ries across each condition. All participants demonstrated increases in 
mean levels of social problem–solving skill performance from Baseline 
to Treatment, with average increases ranging from 8% to 39%. Eff ect 
sizes ranged from .55 to 1.74 (mean eff ect size = 1.17). With the excep-
tion of Participant 3, each student demonstrated moderate to low lev-
els of over lapping data. Furthermore, all participants maintained their 
improved skill performance at 3- and 6-week follow–up assessments. 
Overall interrater agreement was established using two raters who 
viewed an identical set of 33% of all videotaped analogue assessments. 
Each participant and experimental phase was presented in the reliabil-
ity scenarios, and raters were blind to experimental condition. Using 
the percent agreement formula, the percent agreement across raters 
was cal culated to be 85.80%. The kappa statistic was also calculated to 
provide a more rigorous correction for chance agreement between ob-
servers and resulted in a chance corrected proportion of agreement of 
.46 (n = 352; p <.001). Given the number of paired ratings, this repre-
sents an acceptable level of agreement (Satt ler, 2002). 
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Ratings of Global Social Skills 
Pre– and post–treatment Social Skills Rating System data collected 
from parents and students prior to and following treatment were cal-
culated. The overall SSRS mean across parent responses at pre–inter-
vention was 
81.25 (range = 78-84; SD = 3.20); the post–intervention mean was 86 
(range = 75-98; SD = 9.48). Whereas the parents of Participants 2 and 4 
demonstrated minimal increases in their standard scores, Participant 
3’s parent rated him nearly one standard deviation higher from pre– to 
post–intervention. Participant 1’s standard score decreased minimally 
from pre– to post–intervention. 
The average student pre–intervention SSRS standard score was 98.50 
(range = 92-114; SD = 10.37); the post–intervention average was 109.28 
(range = 93-121; SD = 13.22). Whereas all participants’ standard scores 
demonstrated an increase, most notably Participant 1’s SSRS self–rat-
ing increased 1.8 standard deviations from pre– to post–intervention. 
Social Validity 
Treatment acceptability was assessed for all parents and participants in 
the study. Specifi cally, parents rated the acceptability and eff ectiveness 
of the computer–facilitated social skills intervention using the Behav-
ior Intervention Rating Scale (BIRS; Von Brock & Elliott , 1987). Parents’ 
overall mean item rating on the Acceptability factor was 5.40 (range = 
5.13-5.66 on a scale of 1-6), indicating that the intervention was quite 
ac ceptable to parents. The average rating on the Eff ectiveness factor, as-
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sessing parents’ subjective ratings of the eff ectiveness of the interven-
tion, was 3.54 (slightly eff ective; range = 3.14-4.14). Although parents 
viewed the intervention’s acceptability in very favorable terms, they 
were less certain concerning its eff ectiveness. 
The child participants rated their perceptions of the acceptability of 
the computer–facilitated social skills program using the Children’s In-
Figure 1. Percentage of problem-solving skills demonstrated by participants 
during behavioral analogue role-play assessments across phases of the study.
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tervention Rating Profi le (CIRP; Witt  & Elliott , 1985). Items from the 
CIRP were rated on a fi ve–point Likert scale with low scores refl ecting 
high levels of acceptability (1 = I agree very much; 5 = I mostly disagree). 
The mean score across participants was 1.28, indicating that the partici-
pants perceived the intervention as highly favorable and acceptable. 
DISCUSSION 
The results of this study indicated that children with ADHD who partici-
pated in an interactive, computer–facilitated social skills training pro-
gram demonstrated and maintained gains in behavioral enactment of 
social problem–solving skills as assessed during analogue observa-
tions. Improvement in demonstrated problem–solving subskills dur-
ing the analogue role–play assessments was evident for all participants. 
In ad dition, decreases in variability during treatment were noted for all 
par ticipants, and treatment gains were generally maintained at 3 and 
6–week follow–ups. Analysis of phase mean and standard deviation 
changes, immediacy of change following condition changes, and data 
trends within the multiple-baselines-across-participants design suggest 
that an adequate level of experimental control was att ained (Tawney & 
Gast, 1984). Results are consistent with previous work by Sheridan and 
colleagues (1996), who reported similar improvement in children’s dem-
onstration of problem–solving behavior during analogue role–play as-
sessments using more traditional social skill interventions. 
Some diff erential results across participants were also evident. For ex-
ample, relatively smaller mean increases were noted for Participant 3. 
This could be att ributed to higher rates of demonstrated skill during 
Baseline and anxious behaviors that were apparent during the prepara-
tion and completion of the behavioral analogue assessments (e.g., in-
creased stutt ering and stammering, biting fi ngers, long verbal pauses, 
and reduction in nonverbal responses to the investigator). This behav-
ior was consistent with his comorbid anxiety NOS diagnosis. Participant 
3 stated on several occasions that he “didn’t like the role plays” because 
they made him “nervous.” Although Participant 3 appeared to become 
increasingly calm with continued exposure to the role plays, his compar-
atively heightened anxiety was evident throughout the sessions and 
may have interfered with his overall performance of acquired skills dur-
ing the analogue role plays. This behavior is similar to what Gresham 
(1988) characterizes as a physiological–emotional response mode. 
Interestingly, parents’ ratings of participants’ social skills on the 
SSRS–Parent Form as a group were not substantially diff erent from 
pre– to post–treatment (+/– 5 points). This fi nding contrasts markedly 
with the participants’ increase in total scores on the self–rated SSRS 
Student Form. From the parental perspective, the relatively short dura-
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tion and low frequency (two times per week) of exposure to the com-
puter–facili tated intervention may have been insuffi  cient to promote 
generalization of social skills demonstrated in analogue sett ings to nat-
ural environ ments (Bosworth, Espelage, & Dubay, 1998; Bryson, 1999), 
or to alter pa rental perceptions of each child’s behavior. Conversely, 
the overall gains perceived by the participants may in fact, be asso-
ciated with a general increase in participants’ self–image and, subse-
quently, their perceived social competence. These fi ndings are consis-
tent with other research in dicating that problem–solving–based social 
skills training may have positive eff ects on the self-esteem and self–
perception of children with ADHD (Lyons, 2000; Russomano, 2000). 
Consistent with somewhat equivocal ratings on the SSRS–Parent 
Form, parents found the computer–facilitated social skills interven-
tion used in this study as favorable and acceptable, but only moder-
ately eff ective in addressing their child’s social skills problems. Writt en 
comments from all of the participants’ parents indicated a desire for 
a longer intervention, and two requested the program to implement 
the intervention within the home environment. Interestingly, subse-
quent to the study and aft er he re turned to school, Participant 1’s par-
ent indicated a noticeable decrease in reported problem behaviors at 
school and stated, “ His teacher actually sees him stop and think be-
fore he acts now.” Parents may in fact feel more confi dent in their per-
ceptions of behavior change when they are con fi rmed or validated by 
other adults in the child’s environment. 
Participants viewed the intervention in very positive terms. It is 
likely that this favorable view of their experience was infl uenced in 
part by the prominence of computer and video games in the daily lives 
of children. The structured and predictable nature of the video game 
environment (e.g., clear rules, time limits, sharing with peers) may al-
low children who have diffi  culty managing more complex social situa-
tions the op portunity to learn skills facilitating successful interactions 
with peers within a controlled environment. In addition, parents may 
have viewed the intervention as potentially fl exible and easy to imple-
ment at both home and school. 
Contributions of the Present Study 
The present study aff orded an opportunity to evaluate an interactive, 
computer–facilitated social skills training intervention addressing so-
cial problem–solving skills in children with ADHD via direct skill in-
struction and multistage, response–driven social scenarios. Although 
computer–facilitated technology has been used by researchers to as-
sess and intervene in a variety of areas (e.g., Bosworth et al., 1998; Ir-
vin & Walker, 1994; Kass et al., 1994; Matt hys et al., 1999), virtually no 
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pro grams known to the authors have targeted the actual development 
of so cial problem–solving skills. Given that children with ADHD oft en 
exhibit delays in social-relatedness skills (DuPaul et al., 2001; Sheridan, 
1998), this study has demonstrated that an interactive, computer–facili-
tated social skills intervention can successfully assist children in their 
ability to acquire knowledge of social skills steps, and to use these so-
cial problem–solving skills in behavioral analogue role plays. The com-
puter–facilitated social and instructional environment for this study 
provided a bridge between knowledge acquisition and behavioral en-
actment of social skills thereby allowing each participant to explore 
potential consequences of his or her behavior within a structured, sup-
portive, and controlled environment. 
This study contributes to the growing literature base on the assess-
ment, treatment, and generalization of social skills defi cits, particularly 
in chil dren and adolescents with ADHD. The intervention employed 
in this study utilized interactive videotaped scenarios that incorpo-
rated relevant environmental factors including ecological events (e.g., 
context–specifi c social rules, environmental cues regarding expected 
social behavior, and sequences of events and social interactions that 
serve as antecedents to specifi c situations), verbal and nonverbal in-
terpersonal communication, realistic response choices, and related 
social consequences. A variety of techniques known to infl uence the 
development and use of social skills, including aspects of social mod-
eling, coaching, role playing, reinforce ment, self–talk, relaxation skills, 
and natural and logical consequences were represented in the inter-
vention as well (e.g., Bullis, Walker, & Sprague, 2001; Colton & Sher-
idan, 1998; Gresham & Elliott , 1993; Michelson, Sugai, Wood, & Ka-
zdin, 1983; Sheridan et al., 1996). This ap proach is also consistent with 
the recently completed Multimodal Treat ment for ADHD (MTA) proj-
ect, which supports the use of multiple be havioral, cognitive behav-
ioral, and social learning techniques to aff ect children’s social behavior 
(Wells et al, 2000). Finally, the use of more indi vidualized instruction 
to remediate social skills defi cits is more fl exible and may avoid the 
unintended consequences associated with group–based interventions 
(Arnold & Hughes, 1999; Dishion et al., 1999). 
Limitations of the Present Study 
Several limitations of the study must also be considered. An impor-
tant limitation lies in the lack of measures to evaluate generalization 
of social problem–solving skills targeted in this intervention to natu-
ral environ ments such as school sett ings. Although anecdotal infor-
mation and rat ing scales provided by parents indicated improvements 
in social behavior for some participants, no objective behavioral out-
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come data were collected outside of the experimental sett ing. Numer-
ous authors (DuPaul & Eckert, 1994; Elliott  & Gresham, 1993; Merrell 
& Gimpel, 1998; Sheridan et al., 1996; Sheridan et al., 1999; Sheridan & 
Walker, 1999) have argued that the validity of social skills interventions 
is ques tionable unless generalization of the targeted skills to other nat-
ural envi ronments can be demonstrated. Given that the current investi-
gation evaluated the generalization of skills from computer–facilitated 
instruc tion to behavior–based, analogue role plays, further exploration 
of par ticipants’ abilities to transfer skills from an analogue to a natu-
ralistic environment is a necessary next step. 
Second, there was a general lack of stability and increasing trend in 
Baseline data for the behavioral analogue data for Participant 1. The 
variability and increasing Baseline trends noted in the data are po-
tential threats to the internal validity of the multiple-baseline de-
sign (MBD) and may limit conclusions regarding outcomes (Tawney 
& Gast, 1984). However, the need to implement treatment in a timely 
fashion required the need for compromise between methodological 
rigor and applied re search practices. Specifi cally, condition changes 
were implemented be fore achieving desired levels of stability in Base-
line data. 
A third limitation involves the high levels of Baseline skills repre-
sented in behavioral analogue data for Participant 3. Although partici-
pants met selection criteria for inclusion in the study based on their 
fi rst completed behavioral analogue assessment probes, this partic-
ipant demonstrated relatively high mean skill performance through-
out Base line. These higher than anticipated Baseline levels may aff ect 
the ability of the research design to represent meaningful changes in 
targeted be haviors. Future research should consider selection criteria 
based on multiple or repeated probes rather than a single observation. 
Finally, participants were repeatedly exposed to the computer train-
ing environment, research assistants, confederate peers, and analogue 
role–play situations. Observations of participants’ behaviors during 
the study showed that later sessions were characterized by an increase 
in ex perimentation with the computer hardware and soft ware, off –task 
be havior, and less serious interactions before and during the struc-
tured role plays. For example, Participant 1 required repeated redirec-
tion from research assistants to curb his exploration and dismantling 
of the computer hardware during treatment. The behavior of partici-
pants 2 and 4 during the analogue role plays became less formal and 
increas ingly playful throughout the study. On several occasions, Par-
ticipant 2 att empted to reverse the assigned roles during the presenta-
tion of the role–play instructions and stated, “I want to do his part this 
time” and “I get to tell you what to do this time.” Numerous prompts, 
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redirection, and reinforcement were successfully implemented to as-
sure compliance with instructions and appropriate participation in the 
role plays, and peer confederates were instructed to avoid casual con-
versations with the participants before and following the role plays to 
limit familiarity with the participants. The experience does suggest the 
need to monitor student activities closely. 
Future Research Needs 
Although there are numerous social skills interventions available to 
pro fessionals, the use of interactive computer–facilitated training pro-
grams is unique. There is a need to further investigate the eff ectiveness 
of com puter–facilitated social skills training for children with ADHD 
in real-world situations or otherwise more naturalistic environments. 
While the use of behavioral analogue and role–play-type situations is 
helpful, the real test of an intervention’s utility needs to be established 
in those naturalistic situations. Further research should employ direct 
ob servation and related assessment protocols in “real-world” environ-
ments and situations to examine the intervention’s eff ects on social 
competence (Sheridan & Walker, 1999). 
Another line of study should examine the use of this intervention 
with additional participants and diff erent participant populations 
across a variety of environments (i.e., home, school) and target be-
haviors. Given that delayed social skills have been identifi ed in sev-
eral populations (e.g., behavior-disordered, traumatic brain injury, so-
cial/school phobia, early childhood), expansion of this intervention to 
meet the needs of var ious populations is warranted. For example, pre-
school children with ADHD are at signifi cant risk for behavioral, aca-
demic, and social prob lems (DuPaul et al., 2001). While the current in-
tervention was devel oped to address the social problem–solving skills 
of children 10 years and older, further application with younger chil-
dren may prove to be an eff ective means of increasing early prosocial 
knowledge and behavior. 
Studies using comparative research designs to contrast technol ogy-
supported and group–based treatment are also needed. Studies com-
paring the eff ectiveness of diff ering intervention strategies for chil dren 
with ADHD are numerous (e.g., Greene & Ablon, 2001; Hinshaw et al., 
2000; MTA Cooperative Group, 1999). Future studies might directly 
compare a group of participants exposed only to the computer–facili-
tated intervention with one that provides participants with a tradi-
tional group experience. Additional research might pair the traditional 
group instruction model with the soft ware package to supplement 
the in–group activities. Contrasting this combination of interventions 
with a group–based-only or a computer–facilitated-only treatment 
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approach would provide opportunities to evaluate the most eff ective 
means of utilizing the program. 
There continues to be a need to evaluate how social skills are mea-
sured, including studies that evaluate the reliability and validity of the 
Social Skills Observation System and the use of role–play scenarios. 
Research thoroughly examining the psychometric properties of this 
coding system and standardized procedures for training coders would 
improve future social skills research. Although the face validity of the 
analogue role–play scenarios used in this system is high, it is not clear 
that they accurately measure the construct of social problem solving 
(Sheridan et al., 1996). 
Finally, expanding the current intervention strategy to actively in-
volve both parents and peers would be a valuable line of research. 
Joint parent–child participation in social skills intervention has pro-
duced positive results (Sheridan et al., 1996; Wells et al., 2001). Using 
parents to encourage and reinforce learned skills, actively model skills 
presented in the program, and coach children in appropriate prob-
lem solving as they att empt the interactive scenarios would likely im-
prove overall out comes. Incorporating computer–facilitated interven-
tion strategies into current intervention practice with families could 
potentially provide multiple opportunities to learn, practice, imple-
ment, and ultimately generalize targeted social skills to a wider variety 
of naturalistic situations. 
Implications for Practice 
The interactive, computer–facilitated social skills intervention used in 
this study appears to have promise for use by school psychologists, 
teachers, parents, and other professionals to address the social prob-
lem–solving diffi  culties that children with ADHD oft en experience. 
The success of the intervention is likely due to the extensive eff ort 
made dur ing the development of the intervention to ensure that the 
training was socially valid and the use of a multimethod, multimodal 
(e.g., coaching, modeling, rehearsal, feedback) instructional environ-
ment to facilitate acquisition and performance of the desired skills. 
The development of computer–facilitated video scenarios that ap-
proximate social environments and the range of choices within those en-
vironments is a promising development in the use of technology to sup-
port treatment of social skills diffi  culties for children with ADHD. Given 
the widespread use of computer–facilitated technology within the edu-
cation system, this intervention could potentially increase the number of 
children who can access a social skills intervention at any one time, pro-
mote generalization of skills to other sett ings, and also create opportuni-
ties for parents to support training in home environments. 
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